Ultrastructural differences between smooth and thorny gonadotropin-releasing hormone neurons.
It has been suggested that gonadotropin-releasing hormone neurons with irregular contours receive more synaptic input than do those with smooth contours. To test this hypothesis, a morphometric analysis of gonadotropin-releasing hormone neurons of differing shapes was made. Male Sprague-Dawley rats were perfused and 40-microns tissue sections from the preoptic area were treated for the demonstration of gonadotropin-releasing hormone immunoreactivity, using the avidin-biotin horseradish peroxidase method with 3,3'-diaminobenzidine as the chromogen. Gonadotropin-releasing hormone neurons with either a smooth or a highly irregular outline, sampled at three depths ultrastructurally, were compared for density of synaptic innervation and for relative content of various subcellular organelles. Point counting stereology comparisons of five gonadotropin-releasing hormone neurons of the two shapes in four rats revealed that smooth neurons contained less cytoplasm than "thorny" neurons, but the size of their nuclei was the same. There were more and larger nucleoli in smooth cells. Thorny neurons contained more Golgi apparatus and more mitochondria, but the amount of rough endoplasmic reticulum was the same in neurons of the two morphological types. There was no difference in the incidence of synapses or in the density of synaptic input as measured per unit of neuronal membrane in smooth and thorny gonadotropin-releasing hormone neurons. These results suggest that smooth-contoured gonadotropin-releasing hormone neurons may be more actively transcribing a message while thorny neurons are more actively engaged in peptide processing and packaging.(ABSTRACT TRUNCATED AT 250 WORDS)